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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating agent 
having a low refractive index, and a reflection preventive 
film which has abrasion resistance and contains a layer 

having a low refractive index for preventing the film from ^ 
being stained by a fingerprint for example. 
SOLUTION: The coating agent having a low refractive 
index and the reflection preventive film containing a 
layer having a low refractive index comprises hollow 
silica particles having an average particle size of 0.5-200 
nm and a refractive index of 1.44-1.34 which is added in 
a copolymer comprising Si(0R)4 and R'mSi(0R)4-m or a 
copolymer matrix further comprising R"nSi(OR)4-n 
(wherein R is an alkyi group; R' is a fluorines-containing 
substituent group; R" is a substituent group having a 
vinyl group or at least one functional group of an amino 
group, an epoxy group, a chloro group, a methacryloxy 
group, an acryloxy group and an isocyanato group; and m 
and n are each a substitution number), wherein the 
copolymer is a composition of any of an organic silicon 
compound or its copolymer. 
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C57)[i?i^] 1 

5&>*>e.aSffi^iKJ-C*.5S ;i A(OR) , iR^ ; S i (O 
R) 4— „*>P,!5:Sifc«^f!p:. §e,{CR" „ S i ; 

(OR) 4- ^#^■e^£S*fi^»v h >; ^ [ffl . 

RWTJm^;!'*^ R'- «7 5- f^#a«l».i R" tt 

mr n ttgMft-C^S ]tp{C. 0 . 5 ~ 2 0 0 a 

n m > ISfJf^ 1.44-1 . 3 4 O^mi^V ^?f|![&^* 



(sDiatcL' mnm^ 
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C2) 



?>mimA i . -fia^ ( 2 ) -cs^§ n 2>*«s*ft^ 

R' ,S i (OR) 

•sm^Ai. (2) •z^T^^timwmib^ 
ii,t£:i,mmmBt, s^k— ik^ (3) v9ik§ti^m^ 

R- .S i (OR) ,— „ 
({lb. R ' tt7 S^W^S. R»T)l/=^^JU»-e$)* 

R" „S i (OR) 
(fib. R" »e:=.;va, ^bK lsravM, 

*JU%-C^6?tt#5 0 : 5 0~9 9 : lt:S.5Ciifc 

*JHt*!. *;U%mbft:i#5 0~9 5 : 2 0-1 : 
3 0 ~ 1 r i-S C i i£««i-r ■&IS*:ffl2 IB*8©ffiW*T 

5 w t c i *#mi;-r Sit*ii 1 ^ci-^ L/ii*a 
4©t,^-rn*' 1 ^ccffii8©'ffiffljf^3— ?• -f >i^siJo 
[i»*®e] pria=i i^J©®*f**^. 1. 40 
~i . 3 4©ffiHr-&sci=&#miTSW*ai&«<> 
L'i»*3«5©i,=>-rn*> i«4ciam©{S)B*f^:3— 5^-* > 

i^-rtx*^ 1 wcf5«g©®®jf^=i-^7^ -f 
[iS*S8 } |ffiaaiHJ»^t<S«8f*Ii-!:©P^(ic>'>- F 

* 4= i'*^ w-r 5 <gtt* V - ^fiS;^ i -r ■& 
huicL ^w&L tr^ it*a 8 sm<omsm 

S!^©RS*E)5±:7 ^ j1/A. 
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2 

* CC. flti^fiiSO . 5 2 0 0 n m . ®»f* 1 • 4 4— 

1 . 3 4©4i^'> tiw&i-^mmi'fcc t ^^mktu- 

S i (OR) 4 (1) 
(fflL.. RttTJl/^^^wa-CSiS) 



(2) 

■rnA^*^e^i:a«^tlC©±ts^i$:(,ii5/iSv F >J 
10 XtpK. ^«iCKtSO . 5 ~ 2 0 0 am;' WJf^ 1.44 
-1.34 ©cta^V y *^&^=-%^»n Dfc C i i 

S i (OR) , (1) 
(fib. R»T^l'=t- jus-eft's) 
(2) 

(3) 

t t -r^m^m i o mm<D^nfi±y -f -"u a.. 
20 [^mov^mfimmi 

[0 0 0 1 1 

>m fcJ;tJfC©ffiB*f^3-^^>i'S>J*@l«aM 

±C(:^t:ffc7=-f ;^7'uWcfSB^'5=-Y;^:7'u-f. CRTx 

iMsn.5iS*fS!?±7 -I ji/Atcpg-rs fc©T*s. 

[0002] 

[iie3fe©fi^«] ^<©7=^;^:?"L'-f»: Mi*i^=&wt>^ 

:)£?:ci"©A*t3fe53:. X7"U"f «B^iic4al,^rjESW 

^P'®i*BK< < b-CtsS. !^{C. ^S3fi©*:?-fX©0 
A^tCCff n > fc- ^ - ^? -^&ffiffi-r 5$«ffi355it b> 

J: «3 SW^^^K J: S«^a«©ffiT»v BOJg^&i'li 
jar F F r ^ ©#&{c#(,\ sa^^ 

©Mi t/tv MHJ:7'^ xg^' 7 V ^i/Att^jcMfcS 
[00 0 3 ] C4at»)3iJK, ®Hj:?*^;^g=- --^ i':^ -f iV-L 

50 .<x:/u-r«Mmo^-ars#L-cfiwr'5c4:3issn 
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[0004} ilBCD^Bf t-&#|!&: i"** 6fiS€.«)lJlf^Jl 

Jltt. — MStJfC. PVD (Physical Vapo 
r Deposition )^C*^^ffi, Slfett^ 

>7"L'-— r^^i'^^), CVD (Chemical V 
aip p r De p os i t i o n)S^O K-^-f 3— 

[0 00 5] ^C-t:-, ABm. *i^D'B!li^i=e3&3■r' 
^/f'^. X -r' U - 3 - ^ > i/ffi, o - ji/ a - ^ ; 

[ 0 0 0 6 1 ±^©*«K:a: 13 . imtfrmm^mmti 

Mwmtsiunthxit. y ym^mmimn. i&marm 30 

2- 1 9 8 0 1 ^sf6{c«, 7 m^m^mmmmi^ 
#ga¥6 - 2 3 0 2 0 1 -^<2r 

C i56iSI^3tlt:i,>S. #ra¥^7 - 3 3 1 1 1 5-^<afR* 

R' .S i (OR) , 

[ 0 0 10 ] if*a2 {C^2>f6BJ»> -IS^ ( 1 ) -C^ 40 

m^ft©i,»-rnj&>*>^ft5ffl^ifeiA<b. — nasc (2) -c 

R' .S i (OR) 
R" „ S i (OR) „ 



Ci*i«*3tiri»S. !RfII^8-2 1 1 202n&m 
[OOP 7]^ ^ . 

tf, ^l:iffiia^Ci:-©?ftl/&5#^t-SCi=&li$±b, t?-c. 

0*^1/. fie*K'pRtcfc-t,ir©iSBSf^Stt> ®j>f 

±> imiifi^m<Ds^m^m-^^m-im±y ri )VMcmm 

[ 00081 *:%B^5*, fe^±©J: 5 ^tt¥*g^»©»ffl* 
®a:i'{cJ:S«BJfS^)g©^Sr(c«*s##{c< < . tgffl 

tnmmcommt^fK . s/c ffi®jff*M©«M(c. fg 

[0009];:. 



t*t*n*'*>6i&Sffi^l)Ai. -MS; (2) t?S^5ti/S 
^f^^-f b^> ^> b < K C ©*t§S«{b^!|J3©S^* 
©I, Sai^^ B t (O^-^Wtf^ 6 -5 V h 
y tr irxtfiJCv Jpl^^SO. 5~2 0 Onm. Bifr* 

1. 4 4-1. 34©ti3^^'y*m^=-^maiOfc£:«t 

S i (OR) , (1) 

(fflL-, RliT;l"^^;l'»-CS)l,) 

( 2 ) 

(3) t?^§nS*ISEI^^b^!^, 4>L/<t3:C;©*i^Ii 
^-f b-^©S^I*:©l»-rnj!P*i ^) ft 5 fflfiSf) C ©^W-^ 

f**^6i&STh y y i';^^!^, ^J^:teso. 5-200 

n SJf* 1.44—1. 34 ©cfiSi' y :i!7^!^-? 

S i (OR) , <1) 

(mt-. RttT.'l'+JUS-CabS) 
vvv (2) 

(3) 

f Sgfi^a. RttT.'U^^.'l/a-C* «3 . n ttSMftr* 

[0011] »*Ji3 (c^s»eg». «*3s laaaoffi 



[0012] m^A(im?>mmt. mm2mm>& 
n^^rz-^f^^ >^ffl5c*5i^-c. wmm&'^A. mS(/^ 

-^-g s : 2 0-^1 : 3 a'-^ir*sci*#ici^^^ 
[0013} m-mMQ^m6mmt. mmi^^>vm 

[001 4 1 tt^j^e mm 1 ^cir^bit 

1 ; ' 3 4 ofsHt?* s c i -r -6. 

[0015] ii*S7JC{l^^?feBJ5i. aajSMiOC, it 
1 U Uif 6 <Dl^-rti*> I ak:ia^0ffi6®lfr* 

[0016 ] tt*«85c«gS»aJ«. if#«7ta«5QS 

[0017] ii*:«9 ic^^?gHJ»v if:^S8tH^(DiS 

t -r 6 * ^ <t S o 

[0018 ] if*ai O&C^-S^BJi^. «5)5®8S/c&* 

[0019] w*:^i 1 (^m^nmu. m-^mi omm 

[0 02 0] 

ismmmm 4:^m& b tcm^(0Kmm±y i "t?* 

Jl/ACDi&SSf^ll4;(p63tcS'7 F U V ^Xb^c^^^y 
[002 1 ] 7g0J:7*^X^ ^:^ ^ t7 v;l/AaM2iLi: 
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6^) . xJ<y Wtt^^^l/. :fj< U 5 Fv 

[ 0 0 2 2] Ctl^cDJlBB::?'^:^^^ ^ ;bAS^*^ 

1^*5, 7 0'-'2 0 0 Mm3??^5fSbl^o 

[0 0 2 3]v%-F=i-FS3». mmy'^:^^y^& 
c t f}^x ^ . m.my5±y -< )Vj>^<o^wn^Ati^^w^^ 

20 So FrJ>- Hlttl^^*Cc2ffla±<D U ^) T 

1. 4-:?^d?>$^:t-Jl'^^ (-^a?) T^UU-F. 1. 

(^^) T^yu--F. 
t;n-;l/ (^^) TiJ^yu-^F. x^U>yy 
{j^^) T^Vi^-h. Fyx^u>^^y=i- 

(>^:^) r^y F. f y •7*Pb'b>yyn-;i/ 

T^y 3-^9^jv-^>^>^:>^->'i'^ 
30 (y^^) T^yu-h. -:;^x^u>ijj^y rawi/bx^- 
Cy:^) T^y n^^t':t+$^::'*c2e*-F. Fy^^n 

y'UJ-O hV (-^t§r> T^y F. -^^^s^xyxy F 
h y (^^) T^y U"- h. i^--^>^xy>^y F- 

i^-^) TPVU-h. hy (2-fc:FP+^ 
x^Jl^) H'VS^T*- Fs;^ Ti?y U-Fv 

:^Xi;>^ y h-Jl/f-h^ (^^) T^y b-F. 2. 3 

-\f:x Ti^ y Ji/**^'x^;i'2^*e^^^;i/ 

[2. 2. l]-^7'dr>. !j<yi. 2--/dri^x>i;? - 

40 ( :^ ) T'^ y F : 1 . 2 - ;^ { y ^ ) T y 

n >r ^ ^ ^ >^ ^ ^'i^-^ + > . — ^ ^ ^ ^ ^ ^ ^ ^ 
T:57y v-h; -rF^x^^^^x^-W^i^/y r^ 

C^:^) T^y U-F. 3. 8-b'X (^^) TiS^yP 
-f;l/:t4^->^?-J^h y^^tJ'P [ 5. 2. 10]r:^>. 

2, 2-fcrj^ (4- (X^) TiJ'yP'Y^l/^t+i^e^xF 
^S-r?:cx;l/) ■7•p/^°>. 1. 4-t'X { 7;:57 
i;p>f;l/:f ^>>^5^JL') 5x'>7p-^4^f*>, tpP^^^i^b" 

50 >N'y >Kx;:^f"ji/*:t'^>5^ii^^y (M^y r 



7 

( Jrf d' > Tf V h . Ji3t?+ VgS^fcfX -jU A 
- Ka-nihJgtf3{c^F%*4S0 . 0 1 ~ 3 nmommS)^ 

^■r5T-'i'*y7K?§-^<i:t>T«> 7m.iti-\-'} 

{b:^ K y •? A7j<M?S*fflt-='jfcJt-&. 0 . 1 ~ 1 0 NcoiS 

moimwLt utrffiffl-r-s c i a^m* u < , 1 

0~1 0 0°C. Jlf^L.<»> 2 0-8 0°C-C*ao 

rji'*yMffl<oB#M«. 0. oi~ioB#H. »su< 
0. l~l^rc&S. 

[0025] wmmmmm^5i^js<.-r^^-^-i z^ifm 

■effit,^?.tis— MS; ( 1 ) S i (OR) 4 ({IL'. Rtt 

Si (OCH3),, Si (OC.Hs) ,> Si (O 
CaHr) 4. S i COCH (CHa) .) 3 4. Si (OC 
4H,) m-lfimm-x:%. ^inh^mki^. *Si,>(*2« 

[0 0 2 6 ] priBigSST»*ffJfiS-rSn-'5^-f >4^j?iJ 
■effit»6.4a5-«M (2) R' „S i (OR) 4— n (fi 
L/vi R- R»T;1'=^.'U»-C* D . 

tt. CFi (GHz) ,Si (OCH3) 3. GF3CF 
z (CH,)vS i (OCH,) 3. CF, (CF,) , (CH 
VS i <0CH3) 3. CF5 (CFJ, (CH,),S 
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i (OCH3) 3, CF3 (CF,) 4 <CH,) ,S i (O 
CH,) 3, 1CF3 (CF,) , (CH.) ,S i (OCHa) 
3< CF3 (CF,)s (CH,) ,S i (OCH,) 3. CF 
, (OF,) 7 (CH,) :S i (OCH3) 3« CF, (CF 
^) . (CH,) ,S i (OCH3) 3. CF3 (CF,) 
, (CH,) ,S i (OCH3) 3. CF3 (CH.) ,Si 

(QCHs) ,. CF3CF, (CH,) ,Si (OC 
jH,) 3. CF3 (CF,) , (CH,) ,S i (OCHs) 
3. CF, CCF,) 3 (CH,) , S i (OChV) 3. C 
10 F3 CGF,) 4 (CH,) , S i (OCHs) 3, CF 
3 (CF,) 5 (CH,) ,S i (OC,H,) 3s CF3 (C 
F,)s (CH,),Si (OC,H.)3. CF3 (CF,) , 

(CH,) ,S i (OCH,) 3. CF3 (CFj) . (CH 
,) ,Si (OCHs) 3> CF3 (CF,) , (CH,) ,S 

i (OC, Hs ) ,mMm^-c^. *ne.<&*M{c. ^.^ 

[002 7] mtmmm^m^i:mmr^-a~^4 yi^m 
-cm^''>hn^—mA ( 3 ) r" „ s i (or) 4—, (ffl 

20 i'U^i'M. ^ifi?ya^vs, Tifya+s^S. •Yys> 

mm. mtT)u^}mv^ d . n«g^^t:'*s) t? 

C tf- h y ^ h ^iyty^ > , h y X h + 

i<'7>#I. ,7S^*$*S«<b^ XN- (2 ^7^ 5 
/xg^;l/) - 3 -rT S. y xfviiijv h }J M h*2^'>-5>. 
3 -T5 -/7*Bb';b h y^ h + S^i^-?^'^ 3 -T5 ^7' 

ntvbh yx h=|-t/i-7>^D . x4<=¥s^»^*j^<b 
^ C 3 - tP'y h'^s^T-a tf;!' 
30 2- (3 , 4 -.x<f:+->'>i?0's,^i/jl.) xg^jVhU^ 
h =*'5<'e^ ^ , a ^U^^WaS-fb-^^ C 3 - n 
p:?'i3hfjuhy^ h + ->i^-7>. 3-:^ao:/citvi/b 
yx F:^^ixj/7>^) . y i7 V U'¥i^»^^^mmit-^ 
m C 3 - ^ ^? y n=¥iyy'v. tvv > y y v ^ui^'y 
3 -jrf^j y n^i^zfu hvi/ h y X h . 
7« y a+s^SSWa^fb^!^ [ 3 -Te"J a^i':?'^ 
b';v> yy h4^i/s^5>. s -Ti'yn^i^ynbVi/ h 
yxh*~>ix^>^3 . '^y^<'r:^- ^»$wa»'fb•^ 

40 3 - V VT:?-- h 7"P bJl/ h y X h * 

[0 02 8 ] ±ia-«S; (i ) i. -flftse (2) -c«s 

■^f**f'P«-rs^, (1) i-MSi (2) 

(Cv setc-iias; (3) -c^^nswi^i^ib^iia, s 

so +m y >i?. M. T>*x 
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[0029] ±M(Dmmmit'^^^^^f&^'^ 

fjf^{ b:^^ ojtg^ o ^^^^ V t^mm^i-umm^^ 

f3 (/g|l^:^=l. 4 6) c5:l:fc«^L/r«L<<i;l^ (®J/r^ 
= 1. 4 4-1. 3 4) cf3^i^!;i7SSf4-^». ^?Ltte^ 

^w*^t?*Sfcs6fc. V b y ^> e^xio^^ y :^ftSW 

iti^S^y*'Sftm-?-CD¥*^=i»^^^^ 5-2 0 0 
n mCDCTl^t?4>n^^Ml^. C <D^;i^iai^^ 2 0 0 n m 

[003 0] Mter3--r'^ >^>^^St^t. ffilS:. 

— :7"afc:'U>!?^y •^i^t^U'Vyy r7-;l/^ 

©yua-^i/Si, x^;l'-fePv;L'>^. :/^;u-feav;i/ 
x^;l';?7Jl'e>-;k :/^;b:^;l'b'b-;l/^<D^y 

[003 1 ] l5iBigB*f*::i--'r 

^ X 3 - f - ^ > =l^> X > =3 - t^ht > ^i*;- 
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xa y ^ xn-r*^ ViJj^ffi. ;?7U>^-n-'r 

iD/^/c. CCDMfir*)10/i:§ (d) ffiffiJf^ii 
10 CDJB*f^*ni-r^i. nd= A/4X**SG:<i:30SWS 

[0 03 2] 

[003 3] (m^mi) 

UtVXTACy ^ (jf^SO/xm) t 

20 o*-^>i?xyxy F-;i^7^F^ri?y F*ffl^/^'Cv^ 

- F - F Mffl<OM^tS^ia^ b :fco t: <7D^n - F - F 
)lffi^*?t«r-^ i^' P t'Tffi^fflO^T T A C :7 ^ 
^±^MJ¥5Mmt?^*b. 1 2 0W©^^;^^^^-f F 
^>:7*^2 0 cmCDSBil^:>6 1 0 s e c. M*ft"SC«h 

(^M^Hia) ±^^D/^-- F=2- Fg«:ffMb/cTAC :7 

5 0°acfiPl^b/cl . 5N-NaOH7K'Sit 

0. 5wt%-HzSO,*i§?S5C^fi'C3 0#ra?§?gb 
30 cpSlS-M'. ^J^%tf^/Cp 

(fSTO^H^ffiS) S i (OC^Hs) 4^9 5 mo 1 
CF, (CFa) 7 (CHa) zS i (OCH3) 5^5 
mo l%-t??l-&bfc"^Fy ^'^XJcStbt:, ^ii^3|S®6 
Onm. ®}if^l. 3 6©*^S^y:^a^-^^5 Owt 

%?^snb. 1 , 0 N - Hc 1 mm^^m^^Mmxi^^ 

FM^Ji5!?SL/cT AC :7 )V ^ ^ ^ 
TiS^ffll>Tr:i-7^-r >^i§fK^Ji)»l 0 0 nmr^^ii 
Us 12 0 "C-C 1 ^P^|g«*tT5 d ^: 5C J: 9 . ffilBJf^ 
40 ja*JiMb/to 

[0 0 34] {M6W2> 

(iBBJr^BOfPM) S i (OGaHV) 4 (A) C 
Fs (CFz) . (CH,) aS i (OCHs) 3 (B) OS 
-^^;b%%2 0 : 8 0, 8 0 : 2 0V 9 5 : b thfc^ 
aa©-^ h y v ^f Ts^cMh-n. ^*^SS6 0 am. JSJf 
^1. 3 6 0[)i^^e^y:^iSte** 5 Owt %a5SPb. a 

1 . 0 N - H C 1 ^g4«iCffil.^/c 3 aaoffiffl»f - 

50 t^y^^i^i'mhfc. ±mr:{'mi^fcr)\^ij')9m^ 



u 

i'Oi^^ f TiS^ffil^-CJlIJPl 0 0 n mr^^L'. 1 2 

)14Ji5K£L//cT AC 7 ^ JVA±liC'7^ i^ n if "? ifT-m^ 
0 n m-cm^ L > 1 2 0 'Ct? 1 ^5-M^jli*fT 5 C itc J: 
[0 03 5 3 <^M3> >'>-F=i- hJl©?^)jS> fcJ: 

mmmmmoim) s i c o c , h , ) , ^ 9 5 m o i 

CF3 (CF^) , (CH.) i (OCH,) 
mo l%-??S^b?tvKi; ->>X{£:MLr, -S^i^SSe 

0 n m, M*f^ 1 . 3 e cDtfj^^- ■/:^7fM4^©^)[infi^ 
5 . ID. 50, 7 5 w t % <t b fc 4 « 4 . 1 . 0 N 
-HC 1 ^fmtcmi='tc4:^(DimVr^::i-9--i 

m^imLfc. mum itm-o^^^n-o-k.^-^- 

Ji/S 1 0 0 n m -e^ffi U , 1 2 0 -C-C 1 ^mMk'SiSff) 
C i K J: ?) , eMJr^S^JfJiiX L/fc. 
[0036] <mmm4) Kn- ^Jl(^>J^Rg. fcj: 

imm!rmm(DVm) S i iOC^H,) ,^90mo 1 
CF3 <CF^) , (CHj) i (OCH,) 3^5 
mo 1%. OCN (CHi) i (OCH5) ,*5mo 

1 %r?l-^b?tv h 57>;:^(CMbr: ^^^ n 
m. StiT* 1.36 (D^^U V t/mk^^S: 3 0 w t %p 

flPL. 1. ON -HC T^m^ifcmi^fmmmm^-f' 

^ffltir :3 — r- > i^^^^MJl 1 P 0 n m-cms U . 
1 2 o-C-ci^JF^IgM^tf 5 t: i {cJ:«?. JgW«f^)l* 

L/t, ,J„^_ :J ^ J ..,-L_ 

[0 03 7] ^ 

mmifimmoi'm) s i (o c, > s m o i 

CF3 <CF^) , <CHj) ,S i (OCH,) i%5 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]An organosilicon compound shown by a general formula (1), or the constituent A 
which consists of either of the polymers of this organosilicon compound. In a matrix which 
consists of a copolymer with an organosilicon compound shown by a general formula (2), or 
the constituent B which consists of either of the polymers of this organosilicon compound, 
Mean particle diameter of 0.5-200 nm, a low-refractive-index coating agent adding hollow 
silica particles of the refractive indicees 1.44-1.34. 
Si (OR) 4 (1) 

(However, R is an alkyi group) 
R' Si(OR)^- (2) 

(However, R' is a fluoride content substituent, R is an alkyl group, and m is the number of 
substitution) 

[Claim 2]An organosilicon compound shown by a general formula (1), or the constituent A 
which consists of either of the polymers of this organosilicon compound. An organosilicon 
compound shown by a general formula (2), or the constituent B which consists of either of 
the polymers of this organosilicon compound. In a matrix which consists of a copolymer of 
an organosilicon compound furthermore shown by a general formula (3), or the constituent 
C which consists of either of the polymers of this organosilicon compound, Mean particle 
diameter of 0.5-200 nm, a low-refractive-index coating agent adding hollow silica particles 
of the refractive indicees 1 .44-1 .34. 
Si (OR) 4 (1) 

(However, R is an alkyl group) 
R' Si(OR)^- (2) 

(However, R' is a fluoride content substituent, R is an alkyl group, and m is the number of 

substitution) 

R"nSi(OR)4-^ (3) 
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(However, a substituent and R in which R" has at least one of functional groups, such as a 
vinyl group or an amino group, an epoxy group, the Krol group, a meta-KURIROKISHI 
group, an acryloxy group, and an isocyanate group, are an alkyi group, and n is the number 
of substitution) 

[Claim. 3]a mixed mole ratio of said constituent A and the constituent B — mol % — a table 
the bottom - the time - 50:50-99:1 - it is - things - the feature — carrying out - being 
according to claim 1 - a low refractive index - a coating agent . 

[Claim 4]a mixed mole ratio of said constituent A, the constituent B, and the constituent C 

mol % - a table - the bottom - the time ~ 50-95:20-1 :30-1 - it is - things - the feature - 

carrying out - being according to claim 2 — a low refractive index - a coating agent . 

[Claim 5]The low-refractive-index coating agent according to any one of claims 1 to 4, 

wherein an addition of said hollow silica particles is 5 - 95wt%. 

[Claim 6]The low-refractive-index coating agent according to any one of claims 1 to 5, 

wherein ranges of a refractive index of said coating agent are 1.40-1.34. 

[Claim 7]An acid-resisting film having applied the low-refractive-index coating agent 

according to any one of claims 1 to 6, and providing a low refractive index layer on a 

transparent base material. 

[Claim 8]The acid-resisting film according to claim 7 providing a hard court layer between 
said transparent base material and a low refractive index layer. 

[Claim 9]The acid-resisting film according to claim 8, wherein said hard court layer consists 
of a polymer which uses as the main ingredients a polyfunctional monomer which has a 
(meth)acryloyloxy group. 

[Claim 10]The acid-resisting film according to claim 8 or 9 carrying out the surface 
treatment of the field in which a low refractive index layer of said hard court layer is 
provided. 

[Claim 11]The acid-resisting film according to claim 10, wherein said surface treatment is 
alkali treatment. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]the display (a liquid crystal display.) on which this invention provided 
a low-refractive-index coating agent and this low-refractive-index coating agent on the 
transparent base material It is related with the acid-resisting film applied to the display 
screen surfaces, such as a CRT display, a projection display, a plasma display, and an EL 
display. 
[0002] 

[Description of the Prior Art]Many displays are used under the environment where outdoor 
daylight etc. enter regardless of the outside of the interior of a room. In a display surface 
etc., regular reflection of the incident light, such as this outdoor daylight, is carried out, a 
reflected figure is mixed with display light, and it reduces display quality, and makes the 
display image hard to see. Facing especially the increase of frequency which uses a 
computer, and a display with automation of the latest office long-time-ized. Thereby, 
deterioration of the display quality by a reflected figure etc. is considered to be also a factor 
which causes health disturbance, such as fatigue of eyes, etc. In recent years, it is in the 
tendency whose opportunity to use various displays outside of a room increases 
increasingly with the spread of outdoor lives, and the demand which improves display 
quality more and can recognize a display image clearly has come out. The coating layer 
which contains transparent particles on the surface of a transparent plastic film base 
material as an example for filling these demands is formed, and carrying out scattered 
reflection of the outdoor daylight by the rugged form surface is known, 
[0003]. Apart from this, laminated the high refractive index layer and low refractive index 
layer which comprise a metallic oxide etc. on the surface of the transparent plastic film base 
material. Or pasting together to a display surface the acid-resisting film which the visible 
light which formed low refractive index layers, such as an inorganic compound and an 
organic fluorine compound, by the monolayer reaches far and wide, and has the acid- 
resisting effect, and using it is known. 
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[0004]Laminated the high refractive index layer and low refractive index layer which 
comprise the above-mentioned metallic compounds etc., or the antireflection layer which 
formed low refractive index layers, such as an inorganic compound and an organic fluorine 
compound, by the monolayer, general the PVD (Physical Vapor Deposition) method (a 
vacuum deposition method.) It is formed by the dry coating methods, such as the CVD 
(Chemical Vapor Deposition) methods, such as a reactive deposition method, ion beam 
assist method, sputtering process, and the ion plating method. The size of a substrate is 
limited, and such a dry coating method is not suitable for a mass production, and has the 
fault that a production cost is high. 

[0005]then, the wet coating method (the dip-coating method.) in which large-area-izing and 
a mass production can be performed and in which low-cost-izing is possible The spin 
coating method, the flow coating method, a spray coating method, The roll coating method, 
the gravure-roll-coating method, an exhaust air doctor coating method, A braid coating 
method, a wire doctor coating method, a knife coating method, A reverse coating method, 
the galvanized iron SUFA roll coating method, the micro gravure coating method, 
Production of the acid-resisting film by kis coating method, the cast coating method, slot 
orifice coating method, the calender coating method, a die coating method, etc. attracts 
attention. It is divided roughly into the technique using the material which contains a fluorine 
element with low ** refractive index as a means to obtain the low refractive index layer by a 
wet coating method, and the technique of establishing a hole into ** layer and making a 
refractive index low by mixing of air. 

[0006]By the above-mentioned technique, as a concrete material which constitutes a low 
refractive index layer, the particles of fluoride content organic materials and a low refractive 
index, etc. are mentioned, and combining such materials independently is proposed. For 
example, using fluoride content organic materials is proposed by JP, 2-1 9801, A. Using 
fluoride content organic materials and low-refractive-index particles is proposed by JP,6- 
230201, A. Using fluoride content organic materials and alkoxysilane is proposed by JP,7- 
331115,A. Using alkoxysilane and low-refractive-index particles is proposed by JP,8- 
211202,A. 
[0007] 

[Problem(s) to be Solved by the lnvention]The low refractive index layer used for the 
outermost layer of this acid-resisting film needs not to attach the crack by scratch etc. easily 
as well as a refractive index being low. Even if it prevents and adheres that dirt, such as a 
fingerprint, sebum, sweat, and cosmetics, adheres, it must enable it to wipe off easily, when 
people use it. However, the low refractive index layer in conventional technology cannot 
satisfy all the characteristics of a refractive index, mechanical strength, and antifouling 
property. If all of these characteristics are not filled, it cannot be practically used for the 
acid-resisting film which has a monolayer of a low refractive index layer. 
[0008]This invention tends to solve SUBJECT of the above conventional technologies. 
The refractive index of the purpose is dramatically low and a crack is not easily attached to 
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the surface of the low refractive index layer by scratch etc., Even if it prevents and adheres 
that there is no exfoliation of a low refractive index layer, and dirt, such as a fingerprint, 
sebum, sweat, and cosmetics, adheres on the surface of a low refractive index layer, it is 
providing the acid-resisting film which has a monolayer of the low refractive index layer it 
enables it to wipe off easily. 

[0009] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, an invention 
concerning claim 1, An organosilicon compound shown by a general formula (1), or the 
constituent A which consists of either of the polymers of this organosilicon compound. In a 
matrix which consists of a copolymer with an organosilicon compound shown by a general 
formula (2), or the constituent B which consists of either of the polymers of this 
organosilicon compound, Mean particle diameter of 0.5-200 nm, a low-refractive-index 
coating agent adding hollow silica particles of the refractive indicees 1 .44-1 .34. 
Si (OR)^ (1) 

(However, R is an alkyi group) 
R' Si(OR) - (2) 

(However, R' is a fluoride content substituent, R is an alkyI group, and m is the number of 
substitution) 

[0010]An organosilicon compound in which an invention concerning claim 2 is shown by a 
general formula (1), or the constituent A which consists of either of the polymers of this 
organosilicon compound. An organosilicon compound shown by a general formula (2), or 
the constituent B which consists of either of the polymers of this organosilicon compound. 
In a matrix which consists of a copolymer of an organosilicon compound furthermore shown 
by a general formula (3), or the constituent C which consists of either of the polymers of this 
organosilicon compound, Mean particle diameter of 0.5-200 nm, a low-refractive-index 
coating agent adding hollow silica particles of the refractive indicees 1.44-1.34. 
Si (OR) 4 (1) 

(However, R is an alkyI group) 
R* Si(OR)^- (2) 

(However, R* is a fluoride content substituent, R is an alkyI group, and m is the number of 

substitution) 

R-^SKOR)^-^ (3) 

(However, a substituent and R in which R" has at least one of functional groups, such as a 
vinyl group or an amino group, an epoxy group, the Krol group, a meta-KURIROKISHI 
group, an acryloxy group, and an isocyanate group, are an alkyI group, and n is the number 
of substitution) 

[001 1]setting an invention concerning claim 3 to the low-refractive-index coating agent 
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according to claim 1 - a mixed mole ratio of said constituent A and the constituent B - mol 
% ~ a table — tlie bottom — the time — 50:50-99:1 — it is - things — the feature — carrying 
out . 

[0012]setting an invention concerning claim 4 to the low-refractive-index coating agent 
according to claim 2 — a mixed mole ratio of said constituent A, the constituent B, and the 
constituent C - mol % - a table - the bottom - the time ~ 50-95:20-1 :30-1 - it is - things - 

- the feature - carrying out . 

[0013]An invention concerning claim 5 is characterized by an addition of said hollow silica 
particles being 5 - 95wt% in the low-refractive-index coating agent according to any one of 
claims 1 to 4. 

[0014]An invention concerning claim 6 is characterized by ranges of a refractive index of 
said coating agent being 1 .40-1 .34 in the low-refractive-index coating agent according to 
any one of claims 1 to 5. 

[0015]An invention concerning claim 7 is an acid-resisting film having applied the low- 
refractive-index coating agent according to any one of claims 1 to 6, and providing a low 
refractive index layer on a transparent base material. 

[0016]An invention concerning claim 8 provided a hard court layer between said 
transparent base material and a low refractive index layer in the acid-resisting film 
according to claim 7. 

[0017]An invention concerning claim 9 consists of a polymer in which said hard court layer 
uses as the main ingredients a polyfunctional monomer which has a (meth)acryloyloxy 
group in the acid-resisting film according to claim 8. 

[0018]An invention concerning claim 10 carried out the surface treatment of the field in 
which a low refractive index layer of said hard court layer is provided in the acid-resisting 
film according to claim 8 or 9. 

[0019]An invention concerning claim 1 1 is characterized by said surface treatment being 

alkali treatment in the acid-resisting film according to claim 10. 

[0020] 

[Embodiment of the lnvention]Hereafter, this invention is explained in detail. Drawing 1 is a 
sectional view showing one embodiment of the acid-resisting film of this invention. As 
shown in a figure, it is the acid-resisting film 1 at the time of forming the hard court layer 3 
and the low refractive index layer 4 at least in one side on the transparent plastic film base 
material 2. Drawing 2 is an expanded sectional view of a low refractive Jndex layer showing 
the composition by which the hollow silica particles 6 are added in the matrix 5 which 
consists of the low refractive index layer 4 of the acid-resisting film of this invention shown 
in drawing 1 . 

[0021] As the transparent plastic film base material 2, the substrate which consists of 
various organic high polymers can be raised. The substrate used as an optical member 
Usually, optical properties, such as transparency, a refractive index, and distribution, further 

- the polyolefin system (polyethylene.) from a point of various physical properties, such as 
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shock resistance, heat resistance, and endurance polyester systems (polyethylene 
terephthalate.), such as polypropylene Polyamide systems, such as 
polyethylenenaphthalate (nylon 6, Nylon 66, etc.), Polystyrene, polyvinyl chloride, 
polyimide, polyvinyl alcohol, ethylene vinyl alcohol, an acrylic, cellulose types (triacetyl 
cellulose, diacetyl cellulose, cellophane, etc.), etc. consist of a copolymer of these organic 
high polymers, etc. 

[0022]The thing which made the organic high polymer which constitutes these transparent 
plastic film base materials contain a publicly known additive agent, for example, a spray for 
preventing static electricity, an ultraviolet ray absorbent, a plasticizer, lubricant, colorant, an 
antioxidant, fire retardant, etc. can also be used. As this transparent plastic film base 
material, a monolayer or the thing which laminated two or more organic high polymers may 
be used. Although the thickness in particular is not limited, its 70-200 micrometers are 
preferred. 

[0023]The hard court layer 3 can raise the hardness on the surface of a transparent plastic 
substrate, and can prevent the crack which the load of a pencil etc. requires and which is 
depended for scratching, and can control the crack generation of the antireflection layer by 
crookedness of a transparent plastic film base material, and can improve the mechanical 
strength of an acid-resisting film. A hard court layer consists of polymer which uses as the 
main ingredients the polyfunctional monomer which contains two or more (meth)acryloyloxy 
groups in one molecule. As a polyfunctional monomer, 1, 4-butanediol di(metha)acrylate, 
1 ,6-hexanediol di(metha)acrylate, neopentyl glycol (meta) acrylate, Ethylene glycol di 
(metha)acrylate, triethylene glycol di(metha)acrylate, Tori propyleneglycol di(meth) acrylate, 
dipropylene GURIKORUJI (meta) acrylate, 3-methylpentane JIORUJI (meta) acrylate, 
diethylene-glycol screw beta-(meth)acryloyloxy pro pinnate, Trimethylolethane tri(metha) 
acrylate, TORIMECHI roll pro pantry (meta) acrylate, Penta ERIS RITORUTORI (meta) 
acrylate, dipentaerythritol hexa (meta) acrylate, Tori (2-hydroxyethyl) isoSHIANETOJI 
(meta) acrylate, Pentaerythritol tetra (meta) acrylate, 2,3-bis(meta)acryloyloxyethyl 
oxymethyl [2.2.1] heptane. Poly 1,2-swine JIENJI (meta) acrylate, 1, 2-screw (meth) 
acryloyloxy methylhexane, nona ethylene glycol di(metha)acrylate, Tetradecane ethylene 
glycol di(metha)acrylate, 10-Deccan diol (meta) acrylate, 3,8-bis(meta)acryloyl oxymethyl 
tricycio [5.2.10] Deccan, Hydrogenation bisphenol A di(meth)acrylate, 2,2-bis(4-(meth) 
acryloyloxy diethoxyphenyl)propane, 1 ,4-bis(meta)(acryloyl oxymethyl) cyclohexane, 
Hydroxy pivalate ester neopentyl glycol d!(metha)acrylate, bisphenol A diglycidyl ETERUJI 
(meta) acrylate, EBOKISHI conversion bisphenol A di(rneth)acrylate, etc. can be 
mentioned. Only one kind may be used for polyfunctional monomer and it may use two or 
more kinds together. If it is required and is, it can use together with a monofunctional 
monomer and copolymerization can be carried out. As for a hard court layer, it is more 
preferred that a transparent plastic film base material and a refractive index are equivalent, 
or approximate. Light diffusibility processing generally called an anti glare can be performed 
by carrying out mixture dispersion of inorganic matter with a mean particle diameter of 0.01- 
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3 micrometers or the organic matter particles into said hard court layer, and making the 
shape of surface type uneven. Especially if these particles are transparent, it is not limited, 
but a low refractive index material is preferred and oxidized silicon and magnesium fluoride 
are preferred at stability, heat resistance, etc. If there are not less than 3 micrometers of 
thickness, it will become sufficient intensity, but the range of 5-7 micrometers is preferred 
from transparency, coating accuracy, and handling. 

[0024]Before carrying out coating of the low-refractive-index coating agent of this invention 
on a hard court layer, it is required to perform a surface treatment. By performing a surface 
treatment, the adhesion of a hard court layer and a low refractive index layer can be raised. 
As a surface treatment of a hard court layer, a high-frequency-discharge plasma process, 
an electron beam method, the ion beam method, vacuum deposition, sputtering process, an 
alkali treatment method, an acid treatment method, a corona treatment method, an 
atmospheric pressure glow-discharge-plasma method, etc. can be mentioned. In particular, 
alkali treatment is effective. As an alkaline aqueous solution used for an alkali treatment 
method, solution, such as sodium hydroxide and a potassium hydrate, the alkaline aqueous 
solution which added various organic solvents, such as alcohol, to them further, etc. can be 
mentioned, for example. When sodium hydroxide solution is used for example, as for the 
conditions of alkali treatment, it is desirable to use it as solution of the concentration of 0.1- 
10N, and they are still more desirable. [ of the concentration which is 1-2N ] 0-100 ** of 
temperature of an alkaline aqueous solution is 20-80 ** preferably. The time of alkali 
.treatment is 0.1 to 1 hour preferably for 0.01 to 10 hours. 

[0025]As an organosilicon compound expressed with general formula (1) Si(OR) ^ 

(however, R is an alkyi group) used by the coating agent which forms said low refractive 
index layer, they are SipCHg) ^, Si{OC Jti^) Si{OCJri^) ^, and Si. [OCHCCHg) ^1 4, Si 

(OC^Hg) ^, etc. can be illustrated, independently, two or more kinds may be combined and 

they may be used. 

[0026]General formula (2) R*^Si(OR) ^-^ used by the coating agent which forms said low 

refractive index layer. As an organosilicon compound expressed with (however, R' is a 
fluoride content substituent, R is an alkyI group, and m is the number of substitution), CF^ 

(CH^) 2Si(OCH3) 3, CF3CF2(CH2) 2Si(OCH3) 3, CF3(CF2) ^(CH^) 2Si(OCH3) 3, CF3(CF2) 3 
(CH^) 2Si(OCH3) 3, CF3(CF2) ^(CH^) 2Si(OCH3) 3, CF3(CF2) ^(CH^) 2Si(OCH3) 3, CF3 
(CF^) ^(CH^) 2Si(OCH3) 3, CF3(CFp ^(CH^) 2Si(OCH3) 3, CF3(CF^) 3(CH^) 2Si(OCH3) 3, 
CF3(CF2) ^(CH^) 2Si(OCH3) 3, CF3(CH2) 2^''(^^2^6) 3^ CF3CF2(CH2) 2Si(OC2H5) 3, CF3 
(CF^) ^(CH^) ^SKOCJrl^) 3, CF3(CF2) 3(CH2) 2^''(^^2^5) 3^ ^^^(^^2^ 4(0^2^ 2^''^^^2%^ 
3, CF3(CF2) ^(CH^) sSKOC^Hg) 3, CF3(CF2) q{CH^) 2^''(^^2%^ 3' ^^3^^^2^ 7^^^2^ 2^' 
(OC^H^) 3, CF3(CF2) q{CH^) 2Si(OC2Hg) 3, CF3(CF2) ^(CH^) 2Si(OC2H^) 3, etc. can be 
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illustrated, independently, two or more kinds may be combined and they may be used. 
[0027]General formula (3) R"^Si(OR) ^-^ used by the coating agent which forms said low 

refractive index layer, however, R" - a vinyl group or an amino group, an epoxy group, and 
the Krol group, the substituent and R which have at least one of functional groups, such as 
a meta-KURIROKISHI group, an acryloxy group, and an isocyanate group, are an alkyi 
group - n — the number of substitution - it is as the organosilicon compound expressed - 
- a vinyl group content silicon compound [Vinyltrimetoxysilane, vinyltriethoxysilane], etc. 
Amino group content silicon compound [N-(2-aminoethyl)-3-aminopropyl trimethoxysilane, 
3-aminopropyl trimethoxysilane, 3-aminopropyl triethoxysilane], etc. Epoxy group content 
silicon compound [3-glycidoxypropyltrimetoxysilane, 2-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane], etc. Krol group content silicon compound [3- 

chloropropyltrimetoxysilane, 3-chloropropyl triethoxysilane], etc. Meta-KURIROKISHI group 
content silicon compound [3-methacryloxy propyl trimethoxysilane, 3-methacryloxypropyl 
triethoxysilane], etc. Acryloxy group content silicon compound [3- 

acryloxyprophyltrimethoxysilane, 3-acryloxyprophyltriethoxysilane], etc. Isocyanate group 
content silicon compound [3-isocyanate propyltrimethoxysilane, 3-isocyanate propyl 
triethoxysilane], etc. ** can be illustrated, independently, two or more kinds may be 
combined and they may be used. 

[0028]An organosilicon compound expressed with the above-mentioned general formula (1) 
and a general formula (2), or the method of producing a copolymer using the polymer. Or 
the organosilicon compound further expressed with a general formula (3) to a general 
formula (1) and a general formula (2) or the method of producing a copolymer using the 
polymer, Although not limited in particular, as a catalyst which hits producing by hydrolysis. 
Publicly known chloride and oxalic acid, nitric acid, acetic acid, fluoric acid, formic acid, 
phosphoric acid, oxalic acid, ammonia, Aluminum acetonato, dibutyltin laurate, an octylic 
acid tin compound, methanesulfonic acid, trichloromethanesulfonic acid, Para 
toluenesulfonic acid, triphloroacetic acid, etc. can be illustrated, independently, two or more 
kinds may be combined and they may be used. 

[0029]Low-refractive-index-ization is attained by adding hollow silica particles in the matrix 
which comprises the above-mentioned organosilicon compound. Since hollow silica 
particles contain air inside, the refractive index of itself, As compared with the usual silica 
(refractive-index =1.46), remarkable low (refractive-index =1.44-1.34) hollow silica particles 
cover the surface with an organosilicon compound etc. for a porous silica particle, blockade 
the fine-pores entrance and are produced. When these hollow silica particles are added in 
a matrix, since this silica particle is hollow, a matrix cannot immerse it in the inside of a 
silica particle, and it can prevent the rise of a refractive index. That of the mean particle 
diameter of hollow silica particles is good within the limits of 0.5-200 nm. If this mean 
particle diameter becomes larger than 200 nm, in the surface of a low refractive index layer, 
by Rayleigh scattering, lights will be scattered about, it will look whitely and that 
transparency will fall. It is become easy to condense hollow silica particles that this mean 
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particle diameter is less tlian 0.5 nm. 

[0030]Said coating solution is usually diluted and applied to a volatile solvent. Although the 
thing in particular used as a diluent solvent is not limited, it takes into consideration the 
stability of a constituent, the wettability to a hard court layer, volatility, etc., Alcohols, such 
as methanol, ethanol, isopropanol, butanol, and 2~methoxyethanol, Ketone, such as 
acetone, methyl ethyl ketone, and methyliso butyl, methyl acetate. Ether, such as ester 
species, such as ethyl acetate and butyl acetate, and diisopropyl ether, Glycols, such as 
ethylene glycol, propylene glycol, and hexylene glycol. Glycol ether, such as 
ethylcellosolve, butyl cellosolve, ethylcarbitol, and butylcarbitoL Aromatic hydrocarbon, such 
as aliphatic hydrocarbon, such as hexane, heptane, and octane, halogenated hydrocarbon, 
benzene, toluene, and xylene, N-methyl pyrrolidone, dimethylformamide, etc. are 
mentioned. Not only one kind but a solvent can be used as two or more kinds of mixtures. 
[0031]sald low-refractive-index coating agent — a wet coating method (the dip-coating 
method.) The spin coating method, the flow coating method, a spray coating method, The 
roll coating method, the gravure-roll-coating method, an exhaust air doctor coating method, 
The Praed coating method, a wire doctor coating method, a knife coating method, A 
reverse coating method, the transfer roll coating method, the micro gravure coating method, 
Coating is carried out on the hard court layer which performed the surface treatment with a 
kis coating method, the cast coating method, a slot orifice coating method, the calender 
coating method, a die coating method, etc. The solvent in a coat is volatilized by stoving 
after coating, after that, heating, humidification, UV irradiation, electron beam irradiation, 
etc. are performed, and a coat is stiffened. The refractive index of the low refractive index 
layer formed using the low-refractive-index coating agent of this invention, It is a value 
lower than which refractive index of said transparent plastic film base material and a hard 
court layer, and as for the thickness (d) of this low refractive index layer, when the refractive 
index of a low refractive index layer is set to n, it is preferred that it is nd=lambda/4. 
[0032] 

[Example]Hereafter, although the example of this invention is described in detail, this 
invention is not limited to the following example. 

[0033]<Example 1> (formation of a hard court layer) The TAG film (80 micrometers in 
thickness) was used as a transparent plastic film base material. The coating liquid for hard 
court layers was adjusted using dipentaerythritol hexaacrylate and pentaerythritol 
tetraacrylate. The hard court layer was formed by applying this coating liquid for hard court 
layers by 5 micrometers of thickness on a TAG film using the micro photogravure method, 
and doing the 10 sec. exposure of the metal halide lamp of 120W from the distance of 20 
cm. 

(Surface treatment) The TAG film in which the above-mentioned hard court layer was 
formed was immersed in the 1 .5N-NaOH aqueous solution heated at 50 ** for 2 minutes, 
alkali treatment was performed, after rinsing, after that, at the room temperature, it is 
immersed in O.Swtyo-H^SO^ solution for 30 seconds, it was neutralized, and rinsing and 
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desiccation were performed. 

(Production of a low refractive index layer) As opposed to the matrix whicli mixed 95-mol% 
and CF ^{Cf^) j{CH^) 2Si{OCH3) 3 for Si(OC2Hg) 4 at 5-mor/o, the hollow silica particles of 

the mean particle diameter of 60 nm, and the refractive index 1 .36 — 50wt% — it added and 
the low-refractive-index coating agent which used 1 .0 N-HCI for the catalyst was produced. 
The low refractive index layer was formed by using the micro photogravure method, 
applying a coating solution by 100 nm of thickness on the TAG film in which the hard court 
layer which performed the above-mentioned surface treatment was formed, and performing 
desiccation for 1 minute at 120 **. 

[0034]<Example 2> Formation of a hard court layer and a surface treatment are the same 
as that of Example 1 . 

(Production of a low refractive index layer) Si(OC2Hg) ^ (A), As opposed to three kinds of 

matrices which set mixed mol % of CF3(CF2) ^(CH^) 2Si(OCH3) ^ (B) to 20:80, 80:20, and 

95:5, the hollow silica particles of the mean particle diameter of 60 nm, and the refractive 
index 1.36 - 50wt% - it added and three kinds of low-refractive-index coating agents which 
used 1.0 N-HCI for the catalyst were produced. The low refractive index layer was formed 
by using the micro photogravure method, applying by 100 nm of thickness on the TAG film 
base with a hard court layer which performed alkali treatment produced above, and 
performing desiccation for 1 minute at 120 **. The low refractive index layer was formed by 
using the micro photogravure method, applying respectively three kinds of low-refractive- 
index coating agents by 100 nm of thickness on the TAG film in which the hard court layer 
which performed the same surface treatment as Example 1 was formed, and performing 
desiccation for 1 minute at 120 **. 

[0035]<Example 3> Formation of a hard court layer and a surface treatment are the same 
as that of Example 1 . 

(Production of a low refractive index layer) As opposed to the matrix which mixed 95-mol% 
and GF 3{GF2) ^(GH^) 2Si(OGH3) 3 for Si(OG2Hg) ^ at 5-mo!%, Four kinds of low-refractive- 
index coating agents which used 1 .0 N-HGI for the catalyst for four kinds which made the 
addition of the hollow silica particles of the mean particle diameter of 60 nm and the 
refractive index 1.36 5, 10, 50, and 75wt% were produced. The low refractive index layer 
was formed by using the micro photogravure method, applying respectively four kinds of 
low-refractive-index coating agents by 100 nm of thickness on the TAG film in which the 
hard court layer which performed the same surface treatment as Example 1 was formed, 
and performing desiccation for 1 minute at 120 **. 

[0036]<Example 4> Formation of a hard court layer and a surface treatment are the same 
as that of Example 1 . 

(Production of a low refractive index layer) Si(OG2Hg) ^ 90-mol%, As opposed to the matrix 
which mixed 5-mol% and OGN (GH^) 3Si(OGH3) 3 for GF3(GF2) ^(GH^) 2Si(OGH3) 3 at 5- 
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mol%, the hollow silica particles of the mean particle diameter of 60 nm, and the refractive 
index 1 .36 - 30wt% - it added and the low-refractive-index coating agent which used 1 .0 
N-HCI for the catalyst was produced. The low refractive index layer was formed by using 
the micro photogravure method, applying a coating solution by 100 nm of thickness on the 
TAG film in which the hard court layer which performed the above-mentioned surface 
treatment was formed, and performing desiccation for 1 minute at 120 **. 
[0037]<Comparative example 1 > Formation of a hard court layer and a surface treatment 
are the same as that of Example 1 . 

(Production of a low refractive index layer) 95-mol% and CF gCCF^) yCCH^) ^SiCOCH^) ^ 

was mixed for Si(OC2Hg) ^ at 5-mol%, and the low-refractive-index coating agent which 

used 1 .0 N-HCI for the catalyst was produced. The low refractive index layer was formed by 
using the micro photogravure method, applying a low-refractive-index coating agent by 100 
nm of thickness on the TAG film in which the hard court layer which performed the same 
surface treatment as Example 1 was formed, and performing desiccation for 1 minute at 

120 **. 

[0038]<Gomparative example 2> Formation of a hard court layer and a surface treatment 
are the same as that of Example 1 . 

(Production of a low refractive index layer) as opposed to the matrix which made Si(OG2Hg) 

^ 100-mor/o - the hollow silica particles of the mean particle diameter of 60 nm, and the 

refractive index 1 .36 - 50wt% - it added and the low-refractive-index coating agent which 
used 1.0 N-HCI for the catalyst was produced. The low refractive index layer was formed by 
using the micro photogravure method, applying a low-refractive-index coating agent by 100 
nm of thickness on the TAG film in which the hard court layer which performed the same 
surface treatment as Example 1 was formed, and performing desiccation for 1 minute at 
120 

[0039]<Gomparative example 3> Formation of a hard court layer and a surface treatment 
are the same as that of Example 1 . 

(Production of a low refractive index layer) as opposed to the matrix which made Si(OG2Hg) 

^ 100-mol% - the hollow silica particles of the mean particle diameter of 60 nm, and the 

refractive index 1.36 — 10wt% — it added and the low-refractive-index coating agent which 
used 1 .0 N-HGI for the catalyst was produced. The low refractive index layer was formed by 
using the micro photogravure method, applying a low-refractive-index coating agent by 100 
nm of thickness on the TAG film in which the hard court layer which performed the same 
surface treatment as Example 1 was formed, and performing desiccation for 1 minute at 
120**. 

[0040]ln the above-mentioned example and a comparative example, a result (Tables 1-3) is 

indicated below to be a various-physical-properties valuation method. 

(a) Optical property (a)-1 reflectance measurement : after rubbing the film plane with the 
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sandpaper and applying a lusterless black paint, the reflectance of one side in 5 degrees of 
incidence angles of light with a wavelength of 550 nm was measured. 
[00411(b) Antifouling property (b)-1 angle-of-contact measurement : angie-of-contact meter 
[CA-X type: Using] made from Harmony Interface Science, the drop with a diameter [ I ] of 
1.8micro was made from dryness (20 **"65%RH) to the needle tip, this was contacted on 
the surface of the substrate (solid), and the drop was made. An angle of contact is an angle 
which the tangent to the fluid surface and solid surface in the point which touches a solid 
and a fluid make, and it defined by the angle of the direction containing a fluid. Distilled 
water was used for the fluid. 

(b)-2 wiping nature of an oily pen: It is a nonwoven fabric made from cellulose about the oily 

pen adhering to a base material surface. It wiped off by [BEMCOT M-3:Asahi Chemical Co., 

Ltd. make], and the visual judgment was performed for the ease of the ability to take. A 

judging standard is shown below. 

O : an oily pen can be wiped off thoroughly. 

**: The remains of wiping of an oily pen remain. 

x: An oily pen cannot be wiped off. 

(b) -3 wiping nature of a fingerprint: It is a nonwoven fabric made from cellulose about the 
fingerprint adhering to a base material surface. It wiped off by [BEMCOT M-3:Asahi 
Chemical Co., Ltd. make], and the visual judgment was performed for the ease of the ability 
to take. A judging standard is shown below. 

O : a fingerprint can be wiped off thoroughly. 

**: The remains of wiping of a fingerprint remain. 

x: The remains of wiping of a fingerprint spread and it cannot wipe off. 

[0042](c) Mechanical strength (c)-1 abrasion-proof nature : it is steel wool about a base 

material surface. It ground against 250 g/cm2 20 times by [the product made from Bonn 

Starr #0000: Japan Steel wool], and the visual judgment was performed for the existence of 

the crack (steel wool examination). A judging standard is shown below. 

O : a crack cannot be checked. 

**: A several crack can be checked. 

x: Many cracks can check. 

(c) -2 adhesion: They are after 100 1 mm-square cut and an adhesion cellophane tape 
about a base material surface. The visual judgment was performed for the existence of 
exfoliation by [24 mm of industrial use width Scotch tape by Nichiban Co., Ltd. (registered 
trademark)] (crosscut tape peel test). 

[0043]<Various-physical-properties evaluation result> It swerves from the evaluation result 
of Example 2 to Table 2, and swerves from the evaluation result of Example 3 to Table 3, 
and shifts to Table 1 , and the evaluation result of Examples 1 and 3 and the comparative 
examples 1 and 2 is shown in it. 
[0044] 
[Table 1] 
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[0047] 

[Effect of the InventionJThis invention provides the hard court layer which becomes at least 
one side on a transparent plastic film base material from the polymer which uses a 
polyfunctional monomer as the main ingredients, Pretreat alkali treatment etc. and after that 
the surface on a hard court layer in an organosilicon compound constituent, From forming 
the low refractive index layer which consists of a low-refractive-index coating agent 
containing hollow silica particles. A refractive index is dramatically low and a crack is not 
easily attached to the surface of the low refractive index layer by scratch etc., Even if it 
prevents and adheres that there is no exfoliation of a low refractive index layer, and dirt, 
such as a fingerprint, sebum, sweat, and cosmetics, adheres on the surface of a low 
refractive index layer, the acid-resisting film which has a monolayer of the low refractive 
index layer it enables it to wipe off easily is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[Drawing 2] 
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